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[Title of the Invention] METHOD OF. MANUFACTURING LIQUID

CRYSTAL DISPLAY DEVICE

[Abstract]

[Object] In sealing a liquid crystal interposed between an

array substrate and a counter substrate opposite to each

other, a method of manufacturing a liquid crystal display

device is capable of reducing time required for applying a

liquid crystal member, and improving display quality

degradation caused by a shortage of the liquid crystal

member or generation of bubbles at central and corner parts

.

[Solving Means] The liquid crystal members 23, 24 are

dropped on a number of points of the respective planes of

the array and counter substrates, the array and counter

substrates are adhered to each other and cured using a

sealant 21, and the liquid crystal members 23, 24 are sealed

between the array and counter substrates, thereby increasing

the display quality.

[Claims]

[Claim 1] A method of manufacturing a liquid crystal

display device including: an array substrate having thin

film transistors disposed on one surface in a matrix manner;

a counter substrate disposed opposite to the array

substrate; a sealant for adhering the array substrate and
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the counter substrate to maintain a predetermined gap

therebetween; and a liquid crystal member sealed between the

counter substrate and the array substrate, wherein both

surfaces opposite to each other of the array substrate and

the counter substrate are divided into a plurality of blocks,

liquid crystals are dropped on the blocks respectively, and

then the opposite array and counter substrates are adhered

to each other.

[Claim 2] The method according to Claim 1, wherein the

liquid crystal members are dropped on different positions of

the array substrate and the counter substrate in the blocks

of the array substrate and the counter substrate.

[Claim 3] The method according to Claims 1 and 2, wherein

the liquid crystal members are dropped on positions of the

array substrate and the counter substrate, which are

deviated from the divided blocks by 1/2 pitch of the block.

[Claim 4] The method according to Claims 1 to 3, wherein

the liquid crystal members are dropped on central positions

of the blocks in one substrate, and dropped on positions of

the other substrate, which are deviated from the central

positions of the blocks of the one substrate by 1/2 pitch of

the block.

[Detailed Description of the Invention]

[0001]



2001-117105.doc - 3 -

[Technical Field of the Invention]

The present invention relates to a method of

manufacturing a liquid crystal display device using a thin

film transistor as a switching device.

[0002]

[Description of the Related Art]

Recently, a liquid crystal display device has been

widely used as personal OA devices such as a personal word

processor, a personal computer and so on, or a display

device of a television, since the liquid crystal display

device is thin and lightweight and consumes low power

characteristics. Among them, since there is no cross talk

between adjacent pixels and it is possible to obtain a good

display image, an active matrix liquid crystal display

device integrally formed with a thin film transistor as a

switching device per each pixel is mainly used.

[0003]

The active matrix liquid crystal display device

includes an array substrate formed of a glass material and

having a transparent pixel electrode connected to a

plurality of thin film transistors (TFT) in a matrix manner

and an alignment layer formed thereon. In addition, a

counter substrate opposite to the array substrate and formed

of a glass material has a transparent electrode and an

alignment layer, on which are sequentially formed, and R
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(red), G (green), and B (blue) color filters of three

primary colors. The array substrate and the counter

substrate are spaced apart from each other in an opposite

manner and adhered to each other through a sealant. The

liquid crystal members are injected through an injection

port therebetween, and the injection port is sealed with the

sealant. A thickness of the liquid crystal member is

defined by spacers interposed between the array substrate

and the counter substrate.

[0004]

In addition, phase differential plates or polarizers

are attached to external surfaces of the array substrate and

the counter substrate, and a backlight is disposed at an

outside of the polarizer of the array substrate, thereby

completing a transmissive liquid crystal display device.

When the polarizer employs a light reflective film instead

of the backlight, a reflective liquid crystal display device

can be made

.

[0005]

In general, a method of manufacturing a liquid crystal

display device is performed through the following processes.

That is, the sealant is applied on a main surface of a

large-sized electrode substrate surface-adhered by a

plurality of array substrates or counter substrates in a

frame shape corresponding to individual substrates, or in a
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frame shape by notching around the liquid crystal injection

port. Spacers are sprayed on a main surface of the other

large-sized substrate, at which the sealant is not applied.

The two substrates are aligned and adhered to each other in

an opposite manner, and the sealant is cured, thereby

securely adhering the substrates spaced apart from each

other. Then, the substrate is divided into individual

panels, the liquid crystal members are injected into the

injection port of each panel through a vacuum injection

method, and the injection port is sealed after injecting the

liquid crystal members, thereby completing the liquid

crystal display device.

[0006]

In the method of manufacturing the liquid crystal

display device, the liquid crystal members should be

injected under vacuum, and an exhaust process is time-

consuming, thereby remarkably decreasing productivity, in

particular, due to a large-sized screen display. In order

to solve the problems, a method which is recently developed

includes using a material curable by irradiating UV light

only to a sealant, previously dropping liquid crystal

members onto one substrate, adhering an array substrate and

a counter substrate by curing the sealant between the

opposite substrates, and sealing the liquid crystal member

between the two substrates, without a liquid crystal
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injection process performed under vacuum.

[0007]

[Problems to be Solved by the Invention]

As described above, while the dropping method, which

includes previously dropping liquid crystal members onto the

substrate, and then adhering the two substrates opposite to

each other, is advantageous to increase productivity in

comparison with the vacuum injection method, it takes much

time to sufficiently flatten the dropped liquid crystal

members. In addition, bubbles may be insufficiently removed.

[0008]

In order to solve the above-mentioned problems, an

object of the present invention is to provide a method of

manufacturing a liquid crystal display device capable of

obtaining high productivity without lowering yield.

[0009]

[Means for Solving the Problems]

In order to accomplish the above-mentioned objects, the

present invention provides a method of manufacturing a

liquid crystal display device including: an array substrate

having thin film transistors disposed on one surface in a

matrix manner; a counter substrate disposed opposite to the

array substrate; a sealant for adhering the array substrate

and the counter substrate to maintain a predetermined gap

therebetween; and a liquid crystal member sealed between the



2001-117105.doc - 7 -

counter substrate and the array substrate, wherein both

surfaces opposite to each other of the array substrate and

the counter substrate are divided into a plurality of blocks,

liquid crystals are dropped on the blocks respectively, and

then the opposite array and counter substrates are adhered

to each other.

[0010]

In addition, the liquid crystal members may be dropped

on different positions of the array substrate and the

counter substrate in the blocks of the array substrate and

the counter substrate.

[0011]

Further, the liquid crystal members may be dropped on

positions of the array substrate and the counter substrate,

deviating from the divided blocks by 1/2 pitch of the block.

[0012]

Furthermore, the liquid crystal members may be dropped

on central positions of the blocks in one substrate, and

dropped on positions of the other substrate, deviating from

the central positions of the blocks of the one substrate by

1/2 pitch of the block.

[0013]

[Embodiments]

Hereinafter, an embodiment of the present invention

will be described with reference to the attached drawings.
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FIG. 1 is a schematic view illustrating a method of

manufacturing a transmissive active matrix liquid crystal

display device in accordance with an embodiment of the

present invention. An array substrate includes a glass

substrate 11 having a size of 300 x 300 x 0.7 mm,

transparent pixel electrodes 12 formed of indium tin oxide

(ITO) on one surface of the glass substrate 11 in a matrix

manner, thin film transistors (TFTs) 13 connected to the

pixel electrodes 12, and drive lines 14 connected to the

TFTs to supply scan signals or image signals. An alignment

layer 15 made of polyimide is formed on the TFTs 13, the

electrodes 12, or the drive lines 14.

[0014]

In addition, a counter substrate opposite to the array

substrate includes a glass substrate 16 having a size of 300

x 300 x 0.7 mm, a transparent electrode 17 made of indium

tin oxide (ITO) on one surface of the substrate 16 opposite

to the array substrate, R, G, and B (three primary colors)

color filters 18 made of acryl, and a black mask 19 for

shielding the light. An alignment layer 20 made of

polyimide is also disposed on the transparent electrode 17

.

The alignment layers 20 and 15 may be formed by, for example,

applying a polyimide solution to each substrate 11 or 16,

performing heat treatment at about 250 °C for 30 minutes,

drying the solution to have a layer thickness of 1000 A,
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cooling the layer, and rubbing the layer.

[0015]

A UV curable sealant 21 made of acryl resin is applied

onto a periphery of a main surface of one substrate, for

example, the substrate 11 of the two substrates 11 and 16

through a syringe. In addition, spacers 22 for defining a

gap between the liquid crystal members 23 and 24 are sprayed

on one surface or opposite surfaces of the two substrates 11

and 16 such that the spacers 22 are formed up to 200

pieces/mm2
. The spacers 22 may be integrally formed on one

substrate

.

[0016]

Next, main opposite surfaces of the array substrate and

the counter substrate are uniformly divided into blocks

having a predetermined equal area. The blocks divided in

each substrate are divided into, for example, 144 blocks,

and the liquid crystal members 23 and 24 are dropped into

the blocks using a dispenser. For example, the liquid

crystal members 23 are dropped onto a central portion of

each block of the array substrate by 1.55 |Jl . The liquid

crystal members 24 are also dropped onto the blocks of the

other opposite substrate, deviating from the dropped

position of the liquid crystal members 23 of the array

substrate by 1/2 pitch of the block in a direction

perpendicular to each other.
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[0017]

The array substrate and the counter substrate, at which

the liquid crystal members 23 and 24 are seated, are pressed

to each other in a vacuum chamber in a securely overlapping

manner, and UV light of 2000mj is irradiated to the sealant

21 flattened between the substrates 11 and 16 to cure the

sealant so that the two substrates 11 and 16, can be adhered

to each other and simultaneously the liquid crystal members

23 and 24 can be sealed. Then, polarizers 25 and 26 are

disposed on external surfaces of the array substrate and the

counter substrate to complete the liquid crystal display

device

.

[0018]

In accordance with the method of manufacturing the

liquid crystal display device of the present invention,

since the liquid crystal members 23 and 24 are almost

equally and parallelly dropped onto both the array substrate

and the counter substrate, the present invention can reduce

the time consumed to apply the liquid crystal members in

comparison with the conventional art of applying a large

amount of liquid crystal members 23 and 24 by one time. In

addition, the liquid crystal members 23 and 24 dropped onto

the array substrate and the counter substrate are flattened

in the divided blocks between the two substrates 11 and 16

while the liquid crystal members 23 and 24 are mixed with
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each other within a short time in a uniform manner to

corners of the divided blocks, thereby obtaining high

quality of liquid crystal display device.

[0019]

In addition, in accordance with an embodiment of the

present invention, the liquid crystal members 23 and 24 are

dropped onto a central portion of each block in the array

substrate, and dropped onto a deviated portion of each block

in the counter substrate, thereby securely flattening the

liquid crystal members 23 and 24 within a short time. In

particular, when the liquid crystal members are dropped onto

positions of the counter substrate deviated from the dropped

positions of the array substrate by 1/2 pitch of the block,

it is possible to obtain excellent results.

[0020]

Further, while the embodiment describes the case that

the liquid crystal members 23 are dropped onto a central

portion of each block of the array substrate, and dropped

onto a deviated portion of each block of the counter

substrate by 1/2 pitch, it may be also possible that the

liquid crystal members 24 are dropped onto a central portion

of each block of the counter substrate, and dropped onto a

deviated portion of each block of the array substrate by 1/2

pitch, reversing the dropped positions. Furthermore, while

the blocks are divided by a real line scored on the
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substrates 11 and 16, it will be appreciated that the blocks

may be divided by an imaginary line, which is automatically

set by a conventional dropper of the liquid crystal members

23 and 24, a pitch matching device of a dispenser nozzle

device or an Inkjet device.

[0021]

Furthermore, while the embodiment describes that an

almost equal quantity of liquid crystal members are dropped

on the pair of substrates, more quantity of liquid crystal

members may be dropped onto any one substrate. In addition,

the liquid crystal members may be dropped onto different

positions of surfaces of the substrate, when the liquid

crystal members are dropped to maintain balance with the

dropping amount. However, preferably, the liquid crystal

members are equally dropped in order to maintain regularity

of the dropping amount. Various modification and changes

may be considered, but not limited within the embodiments of

the present invention.

[0022]

[Effects of the Invention]

As can be seen from the foregoing, in accordance with

the present invention, the liquid crystal members 23 and 24

are dropped onto both the array substrate and the counter

substrate to be flattened to a predetermined area when the

liquid crystal members 23 and 24 are sealed between the
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array substrate and the counter substrate using the sealant

21 so that the liquid crystal members 23 and 24 are

uniformly distributed to corners of the blocks surrounded by

the sealant 21 , thereby preventing a shortage of the liquid

crystal members 23 and 24 and generation of bubbles to

provide the liquid crystal display device having high

display quality.

[0023]

In addition, the liquid crystal members 23 and 24 are

dropped onto different positions in a deviated manner to

increase uniform distribution efficiency, i.e., the liquid

crystal members 23 (24) are dropped onto a central portion

of each block of one substrate 11 (16), and dropped onto a

deviated portion of each block of the other substrate 16

(11) by 1/2 pitch of the block of the one substrate 11 (16),

thereby more increasing the uniform distribution efficiency.

[Brief Description of the Drawings]

[FIG. 1]

FIG. 1 is a schematic view illustrating a method of

manufacturing a liquid crystal display device in accordance

with the present invention.

[Reference Numerals]

11: substrate

13: thin film transistor (TFT)

16: substrate
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21: sealant

23, 24: liquid crystal member
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